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LANDSLIDES IN EDAHOJ

By
‘Wayna C. Adams and Roy M. Breckenridge
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(source: Idaho Geological Survé)-,‘)
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Scientific studies can identify landslide-prone areas and evaluate their risk. Large landslide complexes near Lewiston
were identified by geological mapping. The slides formed along steep cliffs composed of basalt interbedded with

sedimentary deposits. (source: |[daho Geological Survey)

Rotational debnis slide In May 1938 on the toe of the main landslide complex. Landslides occurred intermittantly In the area

Lodge. The slide blodked a major local road and threatened to destroy the bullding. Phota: [BHS.

between 1994-1928. Sliding began after the road was widened at the toe of the slide. The white-roofed building is the Elks
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Figure 14. Sketch map of the Warm Springs landslide. The approximate location of the ancient landslide is
shown by dashed black line.

as large sandstone boulders scattered throughout the yards of many homes. and the
hummocky nature of the landscape. Construction of Warm Springs Avenue along the toe
of the landslide created an oversteepened slope that caused reactiviation of a small
portion of the slide. Additional ground water derived from the new residential uses uphill
of the slide may have also contributed to destabilizing the area.

Source: ldaho Geological Survey

Field Trip Guide to the Natural Hazards
of the Boise Area, Idaho

By William M. Phillips

Staff Report 07-1

January 2007
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Table 5.2 below illustrates the landshide hazard ranking for Idaho's forty-four (44) Counties ~
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Lake Idaho — age approximately 5 to 1.5 million years before present

Legend
Fluvial and
B e
sediments of the
WSRP

"= Volcanic cenlers
! "E on the ESRP

—-— Stale borders

A Sample sites

VF  Volcanic Field

Source: Idaho Geological Survey - Teclonic and Magmatic Evelution of the Snake
River Plain Volcanic Province by Bonnichsen et. al. 2002
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*Maximum delivery rate
exceeded 120,000 g.p.m.
*Each pump = 9,000 g.p.m.
*Each electric motor =
10,000 h.p.

3 pipelines up hillside to
plateau

* In July 2004 electric costs
was ~ $180,000
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Perched Aquifer Growth

1930's
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_Impacts From Land Use Change
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Landslide wipes out sites
for utility’s hydro project

By N.S. Nokkentved

Times-News writer

TWIN FALLS - it's cafled Yalico Clay,
butit’s no Liughing matter.

The formation that is sliding into the
Suaks River below Bliss is & remmant of an-
cient take deposits. nained for the <reck.
where it was first found,

But the Pleistocerie clay deposit has wiped
out the Shocstring Koud. 2od it has wiped
Lut Two sites under consideration by Idahe
Pover Co. for a hydroeloeiric project, known.

50 ix threatening to wash oot
the bridge acroes the river elow Blic

Bat Idzho Power is considering anather
petential hydmelectre site about two miles
wpstrean fr
neer Boh Sipe suid,

The urility’s carly sxploration of the arca
for the propased hydroetectric project ideati-
fied pottntial problens with the siide area

In a 1980 Ieter v 1dabo Power, Harold  above

Maldz, & geologist with the LS, Geologica!
Survey nted out that a “massive Jand-
slide, resching from river level o the canyen
iy aind occupy half a squans mile
below Bliss, has heen sporedically netive for
ANy s

Suturning the “toc” of the landlide i
e bhehind the p sed dam would
‘clearly increase the risk of landsliding,™
Malde wrote

A 1982 covironmental impact stalement
 the Idaho Pawer proposal suggested sev-
il possibilatics for smbilizing the s)ile arca:

m the slids, Idahio Power g dei

* Divettimg water courcs away from the
head of the slid,

& the slide 10 aid su
= Drilling drzins inta wa,
under the unstable clay.

The unsable layer of clay, ideati
Maide a5 Yahoo Clay, was named for i
mouth of Yahoo Creek smchivest of Hager
man where the depusit firg was found,

The clay was deposinad i a Juke Tormed
when a flow 0f molten McKinncy Basalt
danimed the ancient Snake River uring the
late Pleistocene Fpoch more than 10,000
years ago.

The lake formed by the lava dam may
have been s much as 600 fog desp, Clay
deposits bahind the dar were almost as

o,
When it finally broached the liva dam, the
river quickly cut down throy

e
posit below Bliss and
Cresi.

Besides pre. ing furiber comsiderntion
of potential si

ites below the slide, it has
caused the utility 0o ofhier serioos problem,

Siposaid The clay fipir thie sl
dosstt’t resdily cven i W
g water of reservoirs: behind the Bliss uml

CJ. Strike dann, Sipe said.

But a ot of debris - limbs, trzes, fonee
Posts — pushed ink the river by the slide has
piked up 0 the wush racks at the Bliss Dam.
e sad.
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(source: Idaho Geological
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QTg = Glenns Ferry Formation from Lake Idaho
composed of sand, silt, clay, gravel.
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Figure 5. Water level declines for the period 1976 through 2009.
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Approximate capacity of the aquifer that can
be recharged that would raise the water table
20 feet.

10 billion cubic feet
or,
230,000 acre-feet

Area (sqg. feet) Thickness (ft.) 10% pore space Estimated capacity of aquifer to recharge {cubic feet)
5,000,000,000 20 0.1 10,000,000,000
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Cone of depression in the ground water table
. from a pumping well

—Waler _ ipvgy ﬁ;—_—>
3
=
Clay or siit confiningunit !
: wikipedi
Sand or gravel (source: wikipedia)
aguifer
5
Clay or siit< AR .
E interbeds
g_' ,. Ciayorsiteonfiingunit
e . T LR (u{ vl

Figure 2. An aquiler system susceplible to compaction that results in
land subsidence. Reloase of water from clay and silt confining units
and interbeds causes a reduction in thickness of these compressibie

U (source: USGS)
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) Cone of depression in the ground water table
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Figure 2. An aquifer system susceptible lo compaction that results in
tand subsidence. Release of water from clay and silt confining units.
and interbeds causes a reduction in thickness of these compressible

seckneols, (source: USGS)

‘mounding’ of the water table due to injection
well for recharge.
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Treasure Valley Aquifer Recharge
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$.R. Anderson’U.S. Geological Survey

erecied aher an earth fssure
Road in Pirna County, Adirana, 1981

Figure 7. Earth fissure in Bonson Anzona, The {sclicazUSGS)

cause of this crack has rot been established to

Treasure Valley Aquifer Recharge
- Preliminary Assessment -

Snyder Hilt
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New data — Raft River Valley has subsided 3 feet (source: JUB engineers verbal communication)
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Figure 3. Some of the areas where subsidence has been attributed to the compaction of aquifer systems caused by ground-water
pumpage.
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Potential Issues with Recharge in Treasure Valley Area

1. Aquifer recharge in the west valley area may cause undesirable results such as
flooded basements and foundation instability due to the current shallow depth to water
(high water table).

2. Landslides along the Boise foothills is a serious issue for aquifer recharge in this area.

3. Land use change south of Boise that causes a rise in the regional water table higher
than historic levels could cause additional slope instability in the Snake River Canyon.

4. Bell Rapids is an example of how land use change effected slope stability causing
millions of dollars in damage and endangering human lives with essentially the same
hydrogeology as the south Boise area.

5. Land use change in the area south of Boise that creates new perched aguifer systems
(anthropogenic aquifers) that are located above the regional aquifer can induce or
trigger new landslides and reactivate existing landslides along the Snake River Canyon
as documented in the current Bell Rapids landslide issue.

11/15/2010
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Potential Benefits of Recharge in South Boise Area

1. Stabilize existing water level declines.

2. Recover water levels back up to pre-1976 levels (Owsley IDWR memo, 2010).
3. Proactive action implemented with anticipation of future groundwater demands,
4. Reduce possibility of land surface subsidence.

5. Helps address the Tragedy of Commons.
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Points to Take Away

1. Conditions for recharge are better suited south of Boise due to the deeper water
table.

2. The two most likely methods of recharge are seepage basins (perhaps in gravel
pits) or injection wells. Each method has technical and permitting advantages and
disadvantages.

3. Recharge that raises the regional water table to unnatural levels and/or creates new
‘perched aquifers above the regional aquifer may induce slope stability issues in
the Snake River Canyon.

4. Arough estimate for the volume of water that could be recharged is 200,000 ac-ft.

5. Ground water level changes from recharge may be observed in a radial pattern from
the location of recharge.
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